260 levels in mother-child care should be identified to reduce neonatal deaths.
Introduction
In its section on health, the Brazilian Federal Constitution underscores that access to services provided by the Brazilian Health Service (SUS in Portuguese; henceforth BHS) should be available to all, together with preventive and curative actions, individual and collective, necessary for each case, at all levels of complexity. Although warranted integrality was a great progress in public health policy, it had become a great challenge to break through the unequal access to technologies in the country [1] .
On the other hand, throughout several decades, public policies were deployed, with great improvements in mother-child assistance; an increase in income and a decrease in social disparities and differences, greater availability to basic sanitation, more schooling years, reduction of fertility rates and decrease in child mortality rates [1] [2]- [4] .
In spite of such progress, neonatal mortality still persists. In most cases, it may be avoided by acknowledging maternal requirements within primary health care and by upgrading professional attendance with interventions to reduce the high number of deaths. These activities comprise family planning, pre-natal assistance, follow-up during delivery, humanized birth, assistance to the newly born in the birth room and in the neonatal unit, puerperal follow-up and a support network of mother-child reference and counter-reference services [1] [5]- [9] .
Although child mortality coefficient has decreased from 120.7/1000 live births in 1970 to 19.9/1000 LB in 2010, neonatal mortality coefficient remains high, 13.6/1000 LB (68.0%). In fact, perinatal causes are potentially avoidable through access to qualified health services for the control of maternal diseases and complications in pregnancy and delivery [2] - [4] [6] [10] .
Current research identifies the association between access to obstetric and neonatal hospital service and mortality rates of recently-born infants. As gaps ranging between primary care and high complexity attention within health service are identified and adjusted, quality in mother-child assistance may be guaranteed. The Millennium Development Goals, namely, the 4 th on the reduction of child mortality and the 5 th on improvement the mother's health, will be consequently attained. Its health service is provided by 54 Basic Health Units within the urban and rural areas, urgency and emergence ambulance service, laboratories and first aid attendance. Hospital service comprises private and public care in small, medium and big-sized hospitals, with 1889 beds, of which 1344 are exclusively for patients attended by the BHS. Further, 311 beds are exclusive of mother-child care of the municipality and the surrounding region.
Methods and Materials
There are also four hospitals that attend pregnant women with low and medium pregnancy risks: a government-run hospital with 40 beds and three private ones with 63 beds. There are also two hospitals for medium and high risk pregnancy, with a Neonatal Intensive Therapy Unit (NITU) and Pediatric Intensive Therapy Unit (PITU): the government-run hospital has 25 obstetric beds, 17 neonatal beds (7 in NITU and 10 ICU) and 5 beds for PITU; the philanthropic hospital has 27 obstetric beds (19 for BHS patients) and 10 beds for the Neonatal and Pediatric Intensive Therapy Unit, of which 7 are also for BHS patients.
Further, 793 less-than-one-year-old children died during the 10-year period focused in current study. Ten children were excluded: one did not reside in the municipality; no information was forwarded with regard to the others (four in 2000 and six between 2001 and 2003) , totaling 783 children deaths. Current study includes 537 (68.6%) neonatal deaths and the mothers who resided in the rural or urban areas of the municipality, and analyzed by the Committee.
Data were retrieved between March and July 2010 by the processing of the Committee's data charts which contain all information of the mothers' history obtained from the places where pre-natal follow-up and delivery took place, Declaration of Live Births and Death Certificates.
Variables in current study comprised mothers' characteristics (age-bracket, schooling, family earnings, profession, marital situation, and residence area) and those of the new-born children (race/color, sex, type of birth, weight at birth, pregnancy age, Apgar for the 1 st and 5 th minute, transference to another hospital after delivery, place of delivery, place of death and causes of death).
Data 
Results
Data showed that 342 (63.7%) out of 537 neonatal births occurred in hospitals with maternity and NITU; 36.3% (176) of births were delivered in institutions without NITU and 3.5% (19) at home or in transit. Figure 1 demonstrates that during the 10 years focused in current study, attendance in hospitals with obstetric assistance but without NITU decreased from 25% in 2000 to 6.8% in 2009. Decrease from 21.1% to 5.3% has also been reported for births at home and in transit, respectively. Deliveries in the home, with death during the neonatal period, were not registered in 2001 and 2004 only.
Most socio-demographic variables of the mother revealed a statistically significant association (p < 0.05) to the place of birth, excepting marital status (p = 0.078). Table 1 registers that women within the 20 -27 and ≥28 years age brackets reported with greater frequency (52.5%) to hospitals with obstetric attendance and NITU, when compared with 12 -19 year-old females (12.1%). More than half (2.2%) of births at home (3.5%) occurred among women within the 12 -27 year-old age bracket. Table 1 shows that most women with >8 years schooling (45.6%) were attended by hospitals with maternity and NITU, or rather, twice the amount when compared with those with similar schooling, who were attended by hospitals with maternity but without specialized neonatal assistance (21.2%). No birth occurred either at home or in transit with women with ≥12 years of schooling. Further, 37.1% of women with family income >1 minimum wage were attended in hospitals with NITU, whereas 17.4% gave birth in obstetric hospitals without NITU. Moreover, 51.4% of births at home or in transit occurred with females with family income <2 minimum wages. Table 1 also demonstrates that hospital attendance with obstetric and specialized assistance occurred among women (31.3%) with and without income from the exercise of a profession (31%), although hospitals with obstetric assistance without NITU were preferred by women without income (19.4%), when compared with those with income (13%). Marital status did not affect the place of child birth. More than half (53.8%) had a partner and birth occurred in a hospital with maternity and NITU, whereas only 26.1% were attended by an obstetric hospital without NITU. With regard to place of residence and place of birth, females residing in the countryside (41.4%), followed by those living in the northern region of the municipality (40.4%) preferred less the hospitals with obstetric service and NITU when compared to those living in the eastern (74.7%), western (67%) and central (65.3%) regions, closer to school-university facilities. Table 2 shows the statistical association between the characteristics of the newly born/delivery and the place of birth (p < 0.01), excluding gender (p = 0.221) and transference of the neonate (p = 0.333). Further, 85.8% of neonates were white and 54.7% were born in hospitals with obstetric assistance and NITU. These features are similar for mixed race neonates. Contrastingly, Negro, Asiatic and Indigenous neonates were practically all born in government-run obstetric hospitals without NITU. Table 2 also reveals that Caesarean section was somewhat more frequent than vaginal birth in hospitals with obstetric assistance and NITU (32.2%) than in those without NITU (16.6%). Almost half of newly born babies weighing ≤ 1.500 grams (45.8%) and less than 31 weeks of pregnancy (45.2%) were born in hospitals with maternity and NITU, although 12.5% and 11.2% were respec-tively born in hospitals without NITU. Neonates weighing ≥ 2500 grams (14.3%) and with pregnancy age ≥ 37 weeks had similar percentages. Almost 70% of neonates delivered at home or in transit (3.5%) weighed less than 1500 grams. Slightly more than half (51.2%) of newborns of all births in hospitals with maternity and NITU (63.7%) had an Apgar score in the 1 st minute <7, whereas in the 5 th minute it came down to 29.6%, or rather, a 57.8% decrease. Reduction was also reported in hospitals with maternity and without NITU (68.3%), or rather, from 21% in the 1 st minute to 14.3% in the 5 th minute. Contrastingly, asphyxia (Apgar score ≤ 6) prevailed in the 1 st and 5 th minute among births at home or in transit ( Table 2) . After birth, 25.5% of neonates were transferred to private (41.6%) and 44.5% government-run hospitals with maternity but without NITU (22%). Moreover, 2.4% of neonates were also transferred from hospitals with maternity and NITU due to unavailability of beds at the moment. It should be underscored that only 4.3% of total births were term birth and discharged after birth. It should be underscored that 73.6% (395) of neonates died within the early neonatal period (0 -6 days), with a mean age of 4.96 days. Table 3 demonstrates that 65.1% of neonates who died in the early neonatal period were born in hospitals with maternity and NITU, against 31.1% who were born in hospitals without intensive therapy. Number of deaths was greater in hospitals with NITU (87.3%) that that of births. Contrastingly, the number of deaths decreased three fold (10.2%) in hospitals without NITU when compared to that of births. More than half (8) of recently-born children delivered in the home or in transit were born and died on the spot.
With regard to the late neonatal period, the percentages of births in hospital with NITU (59.9%) were similar when compared to those during the early neonatal period (65.1%) but much lower than the number of deaths in hospitals without NITU, respectively 10.6% and 1.4%. Further, in case of delivery in the home or in transit, 4.2% of deaths occurred after maternity discharge.
Discussion
Practically all births occurred in a hospital and approximately 7% at home or in transit. Birth assistance in hospitals with maternity and NITU, either government-run or private, was higher among older females with better schooling, family income and salaried occupation. Accessibility to the place of birth was not homogeneous in most municipalities and regions reported in other researches since there was no availability in obstetric and neonatal beds for attendance by the BHS network. On the other hand, a greater supply was available within the private network for social groups with a better situation. However, the greatest number of high risk births was concentrated within federal and state health services, consequently, featuring the highest indexes of neonatal mortality, as current research evidences [11] - [16] .
Births occurred in hospitals contracted by the BHS network (63.7%). These hospitals provided obstetric and specialized neonatal attendance and, consequently, the greatest number of extreme premature births (weight ≤ 1500 grams and ≤ 32 weeks of pregnancy) with death later on. Variables provided a statistically significant relationship (p < 0.01) with place of birth. Results were similar to those in a research that identified the profile of newly born babies and their mothers and the relationship between early neonatal mortality and hospital complexity and its bonding with the BHS in the metropolitan region of São Paulo, Brazil. The authors registered that the BHS network attended 10.5% of recently born babies with low weight, whilst the private network attended 7.8% only [15] . Nevertheless, the prospective and multicenter cohort of live newborns with pregnancy age between 23 and 33 weeks and weighing less than 1500 g in eight university-run maternities between 2004 and 2005 evidenced that early neonatal intra-hospital death rate in 579 newborns was associated with pregnancy age between 23 and 27 weeks, lack of hypertension in the mother, Apgar Score 0 -6 in the 5 th minute, presence of respiratory distress syndrome and place of birth [13] . Other studies showed that public health service in most Brazilian municipalities coped with the greatest number of high risk births and, therefore, the highest indexes of neonatal mortality [14] - [17] . The public health service for high risk obstetric attendance is very common in many countries. Between 2006 and 2007, most newborns (70.5%) in a public hospital in Johannesburg, South Africa, weighed less than 1500 g, average 1133 g, with less than 30 weeks of pregnancy, and died during the perinatal period [18] . A multicenter analysis undertaken in eight Latin American countries (Argentina, Brazil, Cuba, Ecuador, Mexico, Nicaragua, Paraguay and Peru) reported that the public hospital was the most employed type of service (72.7%), in which also featured the highest number of pre-term births and deaths in the neonatal period [19] . Similar evidences could be seen in a neonatal unit in the public regional hospital of Valdivia, Chile [20] . Current analysis also demonstrated that full-term births (weight ≥ 2500 grams and pregnancy age ≥ 37 weeks) occurred in public and private hospitals without NITU (42.1%) which attended low and medium risk pregnancies. It has also been verified that these hospitals attended 38.0% of newborns below weight (less than 1500 grams) and 34.1% with a pregnancy age of up to 31 weeks.
It should be emphasized that there are no lack of hospital beds for delivery with the usually risk degree. In fact, 98% of deliveries occurred in hospitals and 80% were under medical supervision. The qualification of structure, personnel and hospital attendance process should be evaluated for integral assistance and the subsequent decrease in avoidable deaths [21] . The opportune access to a whole set of obstetric and neonatal interventions, acknowledged for their efficaciousness, warrants the reduction of certain impairments and a higher survival rate of risk-prone newborns for a great percentage of the population. In fact, it is possible to attain a standard compatible with that of the best centers in the world [5] . However, such standard is still the privilege of some private and public services of greater complexity, as a rule, teaching and research institutions which do not have the number of required hospital beds, Consequently, a high percentage of the population lack the due attendance [5] . Current research has shown that 70.1% of newborns weighing less than 2500 grams (56.6%) and born in hospitals with NITU, did so in municipality-run school-hospital and 54.9% weighed less than 1000 grams.
In Florianópolis and São José, in the state of Santa Catarina, Brazil, delivery in private hospitals was considered a protecting factor, whilst delivery in teaching-research hospitals was always taken to be a risk factor. However, after a statistical adjustment of weight at birth (≤2000 grams), the later started to be considered a protecting factor [16] . A case-control investigation to identify risk factors in Maceió-AL, Brazil, on mortality rates in less than 28-day-old newborns, revealed that more than 70% of transferred children were born in private maternities which also attended people hailing from the BHS network. Since this fact indicated greater mortality risks during the neonatal period, a low assistance quality and difficulties in accessing health services of good quality were evidenced [11] .
Current analysis showed that almost all deliveries at home or in transit led to death during the early neonatal period. Research on the geographic access to birth in hospitals in Brazilian towns demonstrated that slightly more than 70% undertake less than 1% of deliveries in the home. Contrastingly, 40.1% and 90.9% are respectively due to northern and southern regions. The greater the distance, the higher is the probability of delivery at home and thus more neonate's mortality risks. The Coefficient of Infant Mortality ranged between 15 per 1000 live births in municipalities with displacement of less than 5 km, and 22 per 1000 live births in municipalities with over 50 km dislocations [22] .
The BHS accounts for two thirds of obstetric and neonatal attendance of medium and high complexity in several Brazilian states. It is actually the main funding agent of health services in the country [15] [17] . It also includes a great concentration of teaching activities with experienced professionals that attend to patients, potentially providing them and to neonates with adequate assistance during delivery [5] [15] .
The integrality of health assistance depends on the manner the health services are organized and their function at all levels. They include the promotion and prevention in primary care, passing to secondary care, up to the third care at the most complex level. However, when access to these services is limited, there must be gaps in geographic distribution, availability of human and technological resources, funding, assistance model and information on reference and counter-reference system [1] [5] [14] [22]- [24] . In fact, neonatal mortality may be avoided, in the main, through the acknowledgement of maternal requirements in primary health care services. Consequently, services of high complexity that imply high costs are also avoided [5] [7] . Several authors hold that the integrality of assistance and equal access to all in health services is a utopic ideal in Brazil. This is due to the difficulties in guaranteeing quality assistance, in applying the directives of the BHS by municipalities and states and in overcoming the social and economic disparities in the different regions of the country [1] [9] [14] [22]- [24] .
Please note that the documents published by the Ministry of Health used in this study has established itself as reliable sources for data collection [1] [9] , in particular the Declaration of Live Birth as well as the commitment of the Committee of Professionals who investigate infant deaths. On the other hand, it identified some errors in the completion of these documents, one of the main reasons that limit studies using secondary sources. Although there are such gaps, such particularly relevant study is considered when trying to assess the impact of certain processes that influence the dynamics of the social determinants of population health as a child.
Conclusions
Results of current research revealed that access to obstetric and neonatal hospital service has increased during the last ten years. This is especially true for pregnant women with the lowest socio-economic conditions; prematurity and perinatal mortality became prevalent; the statistical association between the place of birth and the variables focused in the study has occurred.
There still remains the guarantee of integrality of pre-natal assistance, delivery and newborn through equal policies, with a reduction in neonatal deaths which are still high in current analysis. Further research is required to identify gaps within the different levels of health care to the mother and the neonate so that access inequalities could be eliminated.
